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BEHAVIORAL DISORDERS: 
A Nutritional 
Checklist 
Ronald F. Bobner 
Louisa M. Marchionda 
Carolyn R. Benz 
Isadore Newman 
Mary J. Beaubien 
Millions of doll ars are spent annual ly on specia l educationa l 
programs for children whose severe behavior disorders prevent 
them from participating in the regular school setting despite 
average or above average intellectual capacity. A growing body 
of research indicates that some of these behavior disorders are 
related to nutritional problems. (Pfeiffer and Iliev 1972; Kittler 
1973; Mayron 1979; and Buckley 1977),-and many clinicians 
support the view that no matter what the etiology of behavioral 
disorders, nutritional programs can improve the baseline data 
on medical, social and intellectual ach ievement, and on per-
sonality measures (Palmer 1978). Our purpose here is to pre-
sent a checklist of physical symptoms associated with dietary 
problems related to nonadaptive behavior in order to help 
teachers determine if a medical-nutritional referral is appropriate. 
State of the Research 
The dietary-medical literature (Grant 1979) has identified 
valid and reliable indicators of many nutritional disorders. In 
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general, the literature can be classified into three groups: 
studies of excesses and toxicities, of al lergies and sensitivit ies, 
and of deficienc ies. By contrast, much of the work on behavior 
disorders/learn ing d isabilities and nutrition is anecdota l. On ly a 
sma ll portion is experimenta l, and virtually none directly ad-
dresses the question of the proportion of variance in these con-
ditions or the percentage of the popu lation accounted for by 
certain attribute variab les. The relative effects of allergies and 
toxicities on learning disabi lities, for examp le, has not been 
shown. The diagnost ic value of attr ibute variables such as age, 
race, sex, and I.Q. are often related to a particular measure of 
learning but nutritional characterist ics and their symptoms 
have not been usually related to the symptoms of learning or 
behavioral disorders. 
Certain top ics such as food all erg ies/sensit ivities have 
received a disproporti o nate emphasis, while others such as 
malnutrition have been relatively neglected in the literature . In 
add ition, it appea rs that much of the published experimental 
work is aimed at supporting or negating a particular treatment 
regimen or diagnostic tool rather than elucidating the underly-
ing mechanisms. 
The current research in behavior/learning disorders is just 
beginning to relate these problems to nutritional abnormali t ies. 
Figu re 1 ill ustrates the lin k between these two cond itions. 
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Behavioral/Learn ing 
Disorder 
I 
I 
I 
Figure 1 
Nutritional 
Disorder 
Sym ptoms of a 
Nutri tiona l Disorder 
L ________ _______________ _______ ~ 
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An example il lustrated by this model is provided by lead in the 
tissues of the body. A toxic reaction to lead (nutritional 
disorder) produces deposits in the hair (symptom of nutritiona l 
disorder). This nutr itional intake also is correlated w ith auditory 
problems (the behaviora l/learning disorder). The presence of 
the behavioral disorder might lead one to check the hair in 
order to plan opt ima l remediation (the dotted line, a potential 
link) . 
Recognizing the potential va lue of such links between 
physical symptoms and behavioral disorders that stem from 
nutritional etiology suggested development of the checklist. 
Criteria for Inclusion of a Substance 
We set two prerequisities for the inclusion of a particular 
substance in the check li st. At a very minimum a strong tie be-
tween a substance and behavioral/learning d isorders had to be 
supported by a variety of anecdotal records of a number of 
physicians and researchers. In addition, the nutritional disorder 
caused by the offending substance had to present physica l 
symptoms that are we ll establ ished in the dietary clinical and/or 
medica l literature . The reference list presented in Table 1 in-
cludes those stud ies wh ich we selected as being representative 
of the researc h on a particu lar substance. (See Table 1.) 
Organization of the Checklist 
Since, as we mentioned, our review of the nutritional 
literature relating to severe behavior handicaps and learning 
disabi lities ind icated that most studies could be classified as 
dealing with excessesltox icities, deficiencies, or allergies/ 
sensit iv it ies, we organized our checklist using this framework. 
After rev iewing the li terature we constructed a matrix in-
dicating the phys ica l and behavioral symptoms included in the 
final check list. (See Table 2.) 
Limitations 
Because of the second criterion for inclusion, the existence 
of well-established clinical symptoms for the associated nutri-
tiona l disorder, nutritionai disorders related to behavioral/ 
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learning disorders wh ich do not present physical clinica l symp-
toms are not represented in the check li st. Furthermore, the in-
strument does not take into account subcl inica l excesses/ 
toxic it ies, deficienc ies, or all ergies/sensitivities which at more 
exaggerated levels might evidence clinical symptoms. 
Validity 
As current ly constituted, the check li st has face and content 
validity . Face va lidity is assumed when an inst rument looks to a 
respondent as though it is an accurate reflection of the data be-
ing co llected. "On the face of it" it is acceptable. Content va lidi-
ty has been estab li shed by the literature resea rch base. The cor-
relations between the nutritional disorders and their clin ica l 
signs have been well establi shed. However, the st rength of the 
association between the spec ific substances included and their 
behavioral sequa lae vary. It is important to note that one needs 
to approach different parts of the instrument with varying 
degrees of co nfidence. This is evident due to varying amounts 
of documented evidence fo r each nutritional symptom . Some 
disorders, e.g., lead toxicity, may have much more supportive 
ev idence than others at this point in time. 
The checkli st might be used in known group validity 
stud ies to suggest areas of potential research concern ing 
underly ing etio logies of behavior/learning disorders. It might 
also be used in random se lect ion studies to describe the occur-
rence of these d isorders in various populations. Ult imately, 
such stud ies wou ld allow an estimate of the percent of variance 
accou nted for in behavior/learn i ng disorders by nutritional 
phenomena. Corre lating experimental results from a pilot study 
w ith retrospective case histo ri es will provide a way to test out 
interpretations of the resu lts. 
Table 7 (Substa nce, Author, Question Matrix), Table 2 
(Substance, Physical Symptom, Q uestion Matrix) and 
Checklist of Clinical Symptoms Related to Severe Behavior 
Handicaps and/or Lea rnin g Disorders are on following 
pages. 
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loss of coordination of the 
muscles, especially of the 
extremities (ataxia) 
inflammation of nose or its 
mucous membranes (allergic 
rhinitis ) 
inflammation of ear (serous 
otitis media) 
inflammation of the membrane 
lining of the windpipe and 
bronchial tubes (bronchitis) 
labored breathing , a con-
striction in chest with 
coughing (asthma) 
inflammation of lip (chel-
itis) 
inflammation of mouth 
(stomatitis) 
ulcerous sores, especia.).ly 
in the mouth (canker sores) 
inflammation of skin with 
itching and exudation of 
serious matter (eczema) 
hives (urticaria) 
itching (pruritis) 
obesity 
underweight 
ring of fine blood vessels 
around colored paer of eye 
(circumcorneal injection) 
taste buds look red or pink 
(hyperaemic papillae of 
tongue) 
tongue looks granular (hyper 
tropic papillae of tongue) 
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widespread thickening of skin 
at knees, elbowB, ankles, 
and possibly knuckles . Skin 
may a l so be wrinkled· and 
cracked . 
increased secretion of seba-
ceo us glands around nose 
( nasolabial seborrhea ) 
eyelid linings, inner sur-
faces of cheeks pal e (pale 
c o njunctiva ) 
corners o f eyes become 
cracked and red (angular 
palpebri tis) 
bilateral crac ks , redness 
and flaking at co rners of 
mouth (angular stomatitis ) 
vertical cracks on lips 
(cheilos is ) 
purplish-red tongue (magenta 
tongue) 
atrophied taste buds. 
Tongue appears smooth, pale 
and s l ick (atrophic filiform 
papill ae) 
t ongue is red, painful and 
taste buds atrophied . Burn-
ing and taste changes pre-
sent (gloasitis ) 
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laterally on cheeks, f orearms, 
neck, etc . (pel laground der-
matosis ) 
loss of ankle j erks 
10 •• of knee j erks 
darkened or brown pigmenta-
tion over cheeks and under 
eyes (malar and supraor bital 
pigmentation) 
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skin diseases 
ulceration of gUl!l8 & mouth 
inflammation of stomach & 
intestinal tract (gastro-
enteritis) 
extreme thirst 
extreme warmth 
hypersensitivity to light 
burning sensation of feet 
muscle twitching 
cramps 
lack of muscle tone 
(hypotonia) 
body temperature below 
normal (hypothermia) 
1088 of pigment in skin , 
hair 
dermatitis 
vertical ridging on finger-
nails 
tremors 
tetany 
dark circles under eyes 
vomiting 
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a. 
.... ~ x xxx x x waxy pallor 
N ~!>< x xxx x x translucent appearance of skin, particularly around the ears 
~ ~~ x xxx x x very pale mucous membranes 
lusterless, thin. brittle, flat-
f"- ~f'< x x pc x x x tened and .peon-shaped fingernails 
and toenails 
coldness and abnormal sensation as 
fn ~x x xxx x x prickling and itching of hands and feet 
P- ~~ x x convulsions 
f-' x headaches 
., abdominal pain 
'" 
stupor 
::> 
breath odor (acetone) 
x decreased or diminished sense of 
taste (hypegeusia) 
" 
x diminished sense of smell (hyposmia) 
:;;. ~ pc x xx .luggi.hness. tiredness 
:' colic 
.n tendancy to drool 
.hort attention span 
sweating (excessive) 
a. liJDpnea. 
;;; ~ listle.sne •• 
~ abnormal rapidity of heart action 
loss of coordination of the muscles, 
especially of the extremi ties 
(ataxia) 
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inflammation of nose or its mucous 
membranes (allergic rhinitis) 
inflammation of ear (serous otitis 
media) 
inflammation of the membrane lin-
ing of the windpipe and bronchial 
tubes (bronchitis) 
labored breathing, a constriction 
in chest with coughing (asthma) 
inflammation of lip (chelitis) 
inflammation of mouth (stomatitis) 
ulcerous sores, especially in the 
mouth (canker sores) 
inflammation of skin with itching 
and exudation of serous matter 
(eczema) 
hives (urticaria) 
itching (pruritis) 
obesity 
underweight 
ring of fine blood vessels around 
colored part of eye (circumcor-
neal infection) 
taste buds look red or pink (hyper-
aernic papillae of tongue) 
tongue looks granular (hypertropic 
papillae of tongue) 
widespread thickening o f s kin at 
knees, elbows, ankles, and possibly 
knuckles. Skin may also be Iofrinkled 
and cracked. 
increased secretion of sebaceous 
glands around nose (nasolabial 
seborrhea) 
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'" 
... ~ ~~ eyelid linings, inner surfaces of 
'" cheeks pale (pale conjunctiva) 
I~ ><~ corners of eyes become cracked and red (angular palpebritis) 
>< ><~Ix bilateral cracks, redness and flak-... ing at corners of mouth (angular .... 
stomAtitis) 
-;; 
Ix vertical cracks on lips (cheilosis) '" 
; .. ><~ ... purplish-red tongue (mAgenta tongue) 
I: atrophied taste buds. Tongue appears Ix I>< ~Ix SfnqOth, pale and slick (atrophic 
filiform papillae) 
I~ ~ ~ ~~Ix tongue is red. painful, and taste buds atrophied. Burning and taste 
changes present (glossitis) 
I .. Pc hyperpigmented areas bilaterally on cheeks, forearms, neck. etc. (pel-
'" lagrous dermatosis) 
I .. I>< loss of ankle jerks 
r~ 10S8 of knee jerks 
I~ Pc darkened or brown pigmentation over cheeks and under eyes (malar and 
supraorbital pigmentation) 
r~ skin diseases 
Iv ulceration of gumA & mouth 
I~ ~ inflammation of stomach and intes-tinal tract (gastroenteritis) 
'" 
extreme thirst 
... 
'" extreme warmth ...
'" 
Pc Ix hypersensitivity to light 
'" 
'" ~ burning sensation of feet 
'" 
'" 
>< muscle twitching 
..... 
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'" 
'" cramps CD 
'" 
lack of muscle tone (hypo-
'" tonic) 
a- body temperature below nar-
0 
_1 (hypothermia) 
a- 1088 of pigment in skin and 
.... hair 
a- dermatitis 
'" 
a- vertical ridging on finger-
w nails 
a- tremors 
... 
a- tetany 
'" 
a- dark circles under eyes a-
a- vomiting 
.... 
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II> 
.- waxy pallor 
~ translucent appearance of skins, particularly around 
the ears 
~ vary pale mucous membranes 
~ lusterless, thin, brittle, flattened and spoon-shaped 
fingernails and toenails 
coldness and abnormal gen-
fn satian as prickling and 
itching of hands and feet 
p, convulsions 
f... headaches 
b> abdominal pain 
'" 
stupor 
breath odor (acetone) 
~ decreased or diminished sense of taste (hypo-geusia) 
'" 
diminished sense of smell 
(hyposmia) 
J...x xxx xxx xx xx ><><><>< xxx xl>< ~I>< sluggishness, tiredness 
I: xx colic 
IJ' xx tendancy to drool 
"" 
short attention span 
~ sweating (excessive) 
~ limpness 
~ listlessness 
~ abnormal rapidity of heart action 
. 
MAR. 1982 / BEHAVIORAL DISORDERS 475 
ff 
,,, 
II 
,I, 
,I, 
ii' 
I" 
'" III 
I" 
,fl, 
'11 
1M 
.11 
I, 
I" 
" 
'" 
'" 
.... 
0 
I .. 
W 
'" 
... 
W 
... 
... 
W 
V> 
I:;:. 
w 
CD 
476 
10B8 of coordination of the muscles 
especially of the extremities (ataxia) 
inflammation of nose or its mucous 
membranes (allergic rhinitis) 
inflammation of ear (serous otitis 
media) 
inflammation of the membrane lining 
of the windpipe and bronchial tubes 
(bronchitis) 
labored breathing, a constriction 
in chest with coughing (asthma) 
inflammation of lip (chelitis) 
inflammation of mouth (stomatitis) 
ulcerous sores, especially in the 
mouth (canker sores) 
inflammation of skin with itching Ix and exudation of serous matter 
(eczema) 
~ hives (urticaria) 
~ itching (prurith) 
obesity 
Ix underweight 
ring of fine blood vessels around 
colored part of eye (circumcor-
neal infection) 
taste buds look red or pink 
(hyperaemic papillae of tongue) 
tongue looks granular (hyper-
tropic papillae of tongue) 
widespread thickening of skin at 
knees, elbows, ankles, and 
possibly knuckles. Skin may also 
be wrinkled and cracked. 
increased secretion of sebaceous 
glands around nose (nasolabial 
sebo=hea) 
~ 
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eyelid linings, inner surfaces 
'" 
of cheeks pale (pale conjunc-
tiva) 
... corners of ey"s become cracked 
0 and red (angular palpebritis) 
bilateral cracks, redness and 
... flaking at corners of mouth .... 
(angular stomatitis) 
... vertica l cracks on lips 
'" (cheilosis) 
... purplish-red tongue (magenta 
'"' 
tongue) 
atrophied taste buds. Tongue 
... appears smooth, pale and slick ... (atrophic filiform papillae) 
tongue is red, painful, and 
... taste buds atrophied. Burning 
'" and taste changes present (glossitis) 
~ hyperpigmented areas bilaterally on cheeks, forearms, neck, etc. (pellagrous dermatosis) 
~ lOBS of ankle jerks 
~ 1088 of knee jerks 
darkened or brown pigmentation 
~ over cheeks and under eyes (malar and supraorbital pigmen-
tation) 
I'" skin diseases 
'" ulceration of gums , mouth .... 
inflammation of stomach and 
'" intestinal tract (gastro-N 
enteritis) 
~ extreme thirst 
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V> extreme warmth 
... 
V> hypersensitivity to light V> 
V> burning sensation of feet 
'" 
'" 
muscle twitching 
-' 
'" cramps co 
V> lack of muscle tone (hypo-
'" tonia) 
'" 
body temperature below normal 
0 (hypothermia) 
'" 
loss of pigment in skin and 
..... hair 
'" dermatitis IV 
'" 
vertical ridging on finger-
1M nails 
'" 
tremors ... 
'" 
tetany V> 
'" 
'" 
xxx x x x dark circles under eyes 
"'x xix xx 
-' 
xx xx xx xx I xi x I x x xx xxx vomiting 
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CHECKLIST OF CLINICAL SYMPTOMS 
OF NUTRITIONAL DISORDERS© RELATED TO 
SEVERE BEHAVIOR HANDICAPS 
AND/OR LEARNING DISORDERS 
SYMPTOM SYMPTOM 
SYMPTOM POSSIBLY DEFINITLY 
SYMPTOM ABSENT PRESENT PRESENT 
1. Waxy pallor D D D 
2. Translucent appearance of skin, D D D 
particularly around the ears. 
3. Very pale mUC0US membranes D D D 
4. Lusterless, thin, brittle, flattened D D D 
and spoon-shaped fingernails 
and toenails 
5. Coldness and abnormal sensa- D D D 
tion, such as prickling and 
itching on hands and feet. 
6. Convulsions D D 0 
7. Headaches D D D 
8. Abdominal pain D D D 
9. Stupor 0 D D 
10. Breath odor (acetone) D D D 
11 . Decreased or diminished D D D 
sense of taste (hypogeusia) 
D D D 12. Diminished sense of smell 
(hyposmia) 
D D D 13. Sluggishness, tiredness 
14. Colic D D D 
15. Tendency to drool D D D 
Copyright <sl Ronald Bobner, Louisa Marchionda, Carolyn Benz, 
Isadore Newman , Mary J. Beaubien, 1980. 
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SYMPTOM SYMPTOM 
SYMPTOM POSSIBLY DEFINITLY 
SYMPTOM ABSENT PRESENT PRESENT 
16. Short attention span D D D 
17. Sweating (excessive) D D D 
18. Limpness D D D 
20. Abnormally rapid heart action D D D 
21. Loss of muscle coordination, D D D 
especially in the extremities 
(ataxia) D D D 22. Inflammation of nose or its 
mucous membranes (allergic 
rh i n itis) D D D 23. Inflammation of ear (serous 
otitis media) 
24. Inflammation of the membrane D D D lining of the windpipe and bron-
chial tubes (bronchitis) 
25. Labored breathing, constriction D 0 D 
in chest with coughing (asthma) 
26. Inflammation of the lip (chelitis) D D D 
~ 27. Inflammation of the mouth D D D 
h, (stomatitis) 
h. 28. Ulcerous sores, especially in D D D 
the mouth (canker sores) 
29. Inflammation of skin with itching D D D 
and exudation of serous matter 
(eczema) D D D 30. Hives (urticaria) 
31. Itch i ng (pru ritis) D D D 
32. Obesity D D D 
33. Underweight D D D 
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SYMPTOM SYMPTOM 
SYMPTOM POSSIBLY DEFINITlY 
SYMPTOM ABSENT PRESENT PRESENT 
34. Ring of fine blood vessels around 0 0 D 
colored part of eye (circum-
corneal injection) D D D 35. Taste buds look red or pink 
(hyperaemic papillae of tongue) 
D D D 36. Tongue looks granular (hyper-
tropic papillae of tongue) 
D D D 37. Widespread thickening of skin 
on knees, elbows, ankles and pos-
sibly knuckles. Skin may also be 
wrinkled and cracked. 
38. I ncreased secretion of sebaceous 0 D D 
glands around nose (nasolabial 
seborrhea) 
40. Redness and cracking in corners 0 D D 
of eyes (angular palpebritis) 
41. Bilateral cracks, redness and 0 D D 
f laking at corners of mouth 
(angu lar stomatitis) 
42. Vertical cracks on lips (cheilosis) 0 D D 
43 . Pu rpl ish-red tongue (magenta 0 D D 
tongue) 
44. Atrophied taste buds. Tongue 0 D D 
appears smooth, pale and slick 
(atrophic filiform papil lae) . 
45. Tongue is red and painful with 0 D D 
atrophied taste buds. Taste 
changes (glossitis) 
46. Hyperpigmented areas bilaterally 0 D D 
on cheeks, forearms, neck, etc. 
(pellagrous dermatosis) 
47. Loss of ankle jerk D D D 
48. Loss of knee jerk. D D D 
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SYMPTOM SYMPTOM 
SYMPTOM POSSIBLY DEFINITLY 
SYMPTOM ABSENT PRESENT PRESENT 
49. Darkened or brown pigmentation 0 0 0 
over cheeks and under eyes (malar 
and supraorbital pigmentation) 
50. Skin diseases 0 0 0 
51. Ulceration of gums and mouth 0 0 0 
52-. Inflammation of stomach and 0 0 0 
i ntesti nal tract (gastroenteritis) 
53. Extreme thirst 0 0 0 
54. Extreme warmth 0 0 0 
55. Hypersensitivity to light 0 0 0 
56. Burning sensation of feet 0 0 0 
57. Muscle twitching 0 0 0 
58. Cramps 0 0 0 
59. Lack of muscle tone (hypotonia) 0 0 0 
60. Body temperature below normal 0 0 0 
(hypothermia) 
61. Loss of pigment in skin and hair 0 0 0 
62. Dermatitis 0 0 0 
63. Vertical ridging on fingernails 0 0 0 
64. Tremors 0 0 0 
65. Tetany 0 0 0 
66. Dark circles under eyes 0 0 0 
67. Vomiting 0 0 0 
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